
Case Report

Fatal Hepatitis B Infection Despite Immunization in an

HIV-infected Infant: A Possible Case of Vaccine Failure

and Immune Reconstitution Inflammatory Syndrome

by Dimitri Van der Linden,1 Mark Cotton,2 Helena Rabie,3 and Neil McKerrow4

1Department of Pediatrics, Infectious Diseases Division, CHU Sainte-Justine, Montréal, Quebec, Canada
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Summary

We report a case of hepatitis B immune reconstitution inflammatory syndrome in an 8-month-old

girl with Mycobacterium tuberculosis complex and human immunodeficiency virus (HIV) co-infection.
In resource-constrained countries, HIV-hepatitis B co-infections are often difficult to diagnose and to

treat. We highlight on the importance of hepatitis B and HIV screening in pregnant women, to imple-

ment efficient preventive measures.
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Introduction

Hepatitis B virus (HBV) infection is a worldwide
health problem, which can lead to acute hepatic fail-
ure, chronic hepatitis, liver cirrhosis and cancer. In
endemic areas such as Africa, Asia and the Southern
part of Central and Eastern Europe, paediatric HBV

infection occurs through perinatal or horizontal trans-
mission during infancy and childhood [1, 2]. HBV and
human immunodeficiency virus (HIV) co-infection is
common with prevalence rates of 10–20% [3–5].
In South Africa, immunization against HBV at 6, 10
and 14 weeks of age has been part of the Expanded
Program on Immunization, since 1995 [6].
Combination anti-retroviral therapy (cART) has

dramatically improved the outcome of HIV-infected
children. However, in resource-constrained countries,
the diagnosis of HIV infection is often made late,
delaying initiation of cART. Many children are
exposed to and infected with opportunistic infections
prior to starting cART and are therefore at increased
risk of immune reconstitution inflammatory syn-
drome (IRIS).

Case Report

We report an 8-month-old girl with concomitant
HIV and HBV infections and possible IRIS. On ini-
tial presentation at 8 months of age, she had stage IV
HIV disease characterized by right axillary lympha-
denitis, oral thrush, hepatosplenomegaly, severe
failure to thrive (weight 4.3 kg; 54% of expected
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weight for age; length 58 cm; 84% of expected length
for age) and probable HIV encephalopathy (delayed
milestones and microcephaly). Presence of a Bacille
Calmette–Guérin (BCG) vaccination scar was
noticed on the right deltoid.

Her CD4 percentage was severely depleted at
0.78% and her viral load was 690 000 copies of
HIV RNA per millilitre. HIV infection was con-
firmed in her mother who had an absolute CD4
count of 44 cells mm�3.

A right axillary lymph node aspirate showed
acid-fast bacilli and the culture was positive for
multi-sensitive Mycobacterium tuberculosis complex,
not further speciated into M. tuberculosis or BCG.

Cotrimoxazole prophylaxis was prescribed and
tuberculosis (TB) therapy with daily isoniazid
20mgkg�1, rifampicin 20mgkg�1, pyrazinamide
40mgkg�1 and ethambutol 20mg kg�1 commenced.
Seven weeks later, cART with zidovudine, lamivu-
dine, lopinavir/ritonavir boosted with additional rito-
navir was started.

After 6 weeks on cART, she developed acute liver
failure with hepatic encephalopathy (altered mental
status, hepatic flap and seizures). While her baseline
liver function tests had been normal, alanine amino-
transferase (ALT) had increased to 2418 IU l�1;
total bilirubin to 269mmol l�1 (direct bilirubin
112mmol l�1); lactate dehydrogenase (LDH) to
2942 IU l�1. Coagulopathy was present with an
INR> 10, prothrombin time> 120 s and partial
thromboplastin time 127 s. An ammonia level could
not be done. A CT scan of the brain showed cerebral
oedema but no haemorrhage. Cerebral spinal fluid
showed 420 lymphocytes mm�3 with a normal pro-
tein (0.34 g l�1), normal glucose (3.3mmol l�1) and
negative cultures for bacteria and M. tuberculosis
(on Lowenstein–Jensen medium).

Toxicity to treatment was suspected and both HIV
and TB treatment were discontinued. Supportive
treatment for liver failure was provided (fresh dried
plasma, vitamin K, lactulose, fluid management, con-
trol of seizures and of hypoglycaemia). Hepatitis ser-
ology revealed a positive surface Ag, core IgM and
hepatitis B e Ag (HBeAg). Her CD4 level had
increased to 6.6% and her viral load had dropped
to 13 000 copiesml�1 (1.7 log drop) showing a good
biological response to cART. Her mother’s blood
was positive for hepatitis B surface Ag (HBsAg).
Review of the immunization record revealed that
the infant had received HB vaccine (Heberbiovac
HB) 10 mg (0.5ml) at 6, 10 and 14 weeks of life.

One month later, after slight improvement of the
liver function (ALT 107 IU l�1, total bilirubin
158mmol l�1 (direct bilirubin 92mmol l�1) and INR
1.63), non-hepatotoxic anti-TB drugs (ciprofloxaxin,
amikacin and ethambutol) were restarted one by one
and thereafter cART was reintroduced. Subse-
quently, isoniazid and rifampicin were recommenced
while closely monitoring her liver function.

Unfortunately, the liver function deteriorated. She
had a persistent coagulopathy requiring multiple
blood and fibrinogen degradation product transfu-
sions and daily vitamin K injections. Despite revert-
ing to less hepatotoxic anti-TB drugs again, the
infant finally died 3 months later. The terminal
event was linked to liver failure along with a severe
diffuse bleeding. Worsening of her right axillary lym-
phadenitis was also noticed 10 days prior to this fatal
event after 5 months of cART. Hilar lymph nodes
and bilateral patchy changes were present on chest
X-ray. Post-mortem biopsies showed cirrhosis of the
liver without granulomas and granulomatous lesions
in the lymph node. Auramin stain and mycobacterial
culture were negative. Percentage of CD4 was 6.5%
at this time.

Discussion

Hepatotoxicity is common after initiation of cART
in HIV-infected patients. In a recent African cohort
study, hepatotoxicity generated minimal morbidity
and was rarely fatal, but concomitant TB therapy
and HBsAg significantly increased the risk of hepa-
totoxicity. Our patient had both the risk factors for
hepatotoxicity [7]. The management of this infant
was extremely difficult because of co-infection with
TB, HIV and HBV. Reported experience in the treat-
ment of such co-infected patients is limited. TB is life
threatening under these circumstances: hence, the
early use of non-hepatotoxic anti-TB drugs is recom-
mended. After stabilization, cART was reintroduced
and lamivudine could have had an impact on the HB
infection. However, after suppression of HBV repli-
cation by lamivudine, some individuals with may
develop breakthrough HBV replication following
development of point mutations giving lamivudine
resistance; this may lead to hepatic inflammation
and transaminase elevation [8]. Moreover, lamivu-
dine monotherapy is associated with a high rate of
viral resistance. Combination with tenofovir reduces
incidence of resistance. Unfortunately, adequate for-
mulation and dosing of tenofovir are not yet avail-
able for children and it is only approved above 18
years of age [9].
Whether the child was infected with HBV through

vertical or horizontal transmission is unknown, but
most probably infection occurred vertically. HIV-
related immune suppression leads to increase in the
HBV viral load [10], thereby increasing the risk of
transmission from mother to child. HBV screening
is not part of antenatal care in South Africa and
there is a need for data on co-infection in pregnancy.
Correct identification of HBV infection antenatally
will allow for HBV hyperimmune gamma globulin
and the first dose of the HBV vaccine at birth.
Change in the South African immunization calendar
by introducing the first dose of HBV vaccine at birth
could already have a positive impact on vertical
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transmission [11]. In the less probable figure that the
child horizontally acquired HBV after receiving three
documented immunizations we could hypothesize
HBV vaccine failure. This could be problematic in
settings with a high prevalence of severely immuno-
compromised children. The lack of response to HBV
vaccine in HIV-infected children is worrying [12]
although a potentially better response is anticipated
in infants on cART [13].
We postulate that our patient developed IRIS to

HBV and BCG. The timing of liver failure, 7 weeks
after initiating cART and the enlarging right axillary
nodes after 3 months, together with evidence of
virological and immunological response to cART
are supportive of this.
We cannot differentiate if her lymphadenitis was

due to BCG and not TB. Indeed, cultures cannot
differentiate between Mycobacterium bovis and
M. tuberculosis. Polymerase chain reaction speciation
was not feasible in our setting. Despite anti-TB
treatment, also active against M. bovis-BCG, and
apparent response to cART, the right axillary lym-
phadenitis worsened and granulomas were found at
autopsy. Although auramin stain and mycobacterial
culture were negative, both TB and BCG IRIS are
possible as cultures can be sterile in paradoxical IRIS
due to improved cell-mediated immunity, augmented
by treatment [14]. Right axillary adenitis is common
in BCG IRIS as the lymphatic drainage from site of
intra-dermal inoculation over the right deltoid drains
to this area [15]. In South Africa, 71% of paediatric
IRIS is caused by BCG [16]. The adenitis noted
at baseline probably reflects regional BCG-osis,
although disseminated BCG, was possible in this
highly immunocompromised infant. However, the
liver biopsy did not show granulomas and M. tuber-
culosis complex was not isolated from gastric
washings.
This case highlights some of the consequences

of delaying the initiation of cART in resource-
constrained countries and the urgent need for early
diagnosis and treatment of HIV in infants to reduce
mortality and morbidity including IRIS [17] and to
improve response to immunization.
Data are scarce on HBV–HIV-1 co-infections in

Africa [18] notably among children [19]. In a paedia-
tric cohort from Cote d’Ivoire, 12.1% were HBsAg
positive at baseline, of whom, 84% were also HBeAg
positive, the latter, with HIV are risk factors for
chronic HB [20]. As cART rolls out in Africa, we
need to consider HBV endemicity.

The strengthening of public health strategies to
improve the prevention of mother-to-child transmis-
sion of HIV and HB in endemic countries is crucial.
To our knowledge, this is the first report of possi-

ble HB IRIS in a HIV-infected child concurrent with
M. tuberculosis complex. The management of such
cases is extremely complex. Prevention is simpler.
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